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(57) Abstract: 

PURPOSE: A voltage level generating circuit is 
provided which can perform the voltage level 
trimming operation repetitively by obtaining the fuse 
cutting effect without cutting the fuse during the 
voltage level trimming. 



CONSTITUTION: A voltage level generating circuit 
(100) generating a fixed voltage level(Vo) comprises: 
a reference circuit part(IIO) which generates the i... 
above voltage level: a voltage distrlbutord 20) which no- 
adjusts the fine voltage, being connected between 
the reference circuit part; a number of fuses(130) controlling the operation of the voltage distributor on 
both ends of the voltage distributor; and a switching part(140) cutting the connection of the voltage 
distributor and the fuse selectively. The switching part is a transmission gate between the voltage 
distributor and the fuse responding to a voltage level measurement mode(DCM) signal indicating the 
trimming of the voltage level and a fuse address specifying the address of the fuses. 
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Am^lAI.SMniag2S1272-8G 

AIE^^^^S]2§76-7^a OmM 1 01 ^8125: 

ois§, a^g, g^^j 



^^ej iB aoiE .^zi me^ hsi-s SOI «^^^HA^ BiiMM MEia^^ ^ ^im m 

221 Ml ^'i5 tlS^ ^Ol 22^ Ml* g45o|-S tl^^ AHDIQ1I S^EIOi M 

2|^2S12K M«H7iah 31g 2^siog ^dltlCK 

S IS SHHei 2a Ml tISM LhEKHS EapICK 

E2 s s a^'AiMoi cq-s 2a an ass uehhs saoich. 

S.3S E IS] ^S3EHS.22: sa tISM LIEHH^ ESOICK 

StgfSi ^ 



B IHiaEI S^KHI ^^SAI, ^Sl Bt^ahOl 2a Mlg MEI9 W ^ 2i£ 2a M 

1 s^ 5is a oiw ois^fot 2a mi# ^Eia§f^ g^eoii at^ 2101Q. 

e^£x-ll DlieEl S^xl^ e:?ht»Oil CCIEh a:^i MSHAI^^EI^ TIIOIM 10i£F >1!0|M ^Ii^Sf^^SJ 

3^§ni siciK 32^(1-11, 2a 2as bvm A^gti:?! unsoii ^BH7:i>^y lhs 2?ii:?h ?i?i7ii a 

oiM tmt\iyK\ &^£^^l 5rxis 3 lh^oii 2a 2aM ^^S^S LH¥2a2a tisi qiHI 
tmh oiai- oitgEi, ^^a^il miaEi §xis oiisEi m EgH^i^Eisj eig& 7i&2a s«s 

t|£ S WIHEI ^ ?inilA|Ei2| 2^(H 2^2a§ ^IS^ -11^22.^ Sa tlS %% ^bltJCK 

0|E1*^ LH^2§!2a s!^, :?IB2a t|S a^ ^-^ lis §^ :i:g°l 2aMie 

^^•^SFOl DilSEI S7:|S Oi!M ^3. LH¥2Sj2a s|SS .3.3V2j LH^2a2ae. 

:?i52a^'^ .2.5V2^ 7ie2aM. heiii, :?i52a s^s ass 2.5V£j 7iE2ae a^atJ-Q. 
oia^ y,^^ w45ofe 2a Ml »a tiss sias^ 2a mi, ^ g§Ei^ 2a mi# 
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ZieiLK StExi! M^^^ my S§ D^S H&tm Sr^^ ^7)1 2!5HS SS[ dl^ 

n £|Q. oiEiti- MOis a^^ain as aiis 5r*7i ^tKM ser ams MEisi&t^ staoi 

E 1^ ^EH2i as ^mm MEl^e^^ as am ^^45 tist uE^yia. dim s^^ra, as 
tmm^ 5i^¥(ii), as ^my\{\2) ^ ^^^03)m ^uitcK ^i^ tis^cii)^ stai 
t!- LH^a^as sis, 7iE^as ^-45 sis se^ ?i^as as s^s ^saoi ^§ei^ a 
s ail m^t^u. as ^aH^Kii)^ Tfloisoii as ascvcooi °i:?h£i^ aia^^ s?H7^i^Ei 

(TDIJ^O-SmS ^^£1^ LH, eiiHi S?H7^I^E1 (TDL i-O-rS) ^^^(13)°J S^§(FL i=0-3)OI 



QiEiti- as am ^^45 sis(io)sj as ami seissi^ was ^s^i-s c^^]l^- ^q.. ^a, ^^e 




(.i3)?i s^et: SBtH :?i3Ai as at^ (Vo)#:^J-°]^^I:K 



g as- ai^e sEl^u^^ ^^hj sjoise ^zs ie^^ sihg aoi ^^^tiiAi 

as an sEis 2,»-gg >>tH^- 4^ si= as- aii siss 2101a, 

s ss^i asr Bill a^Aj t|gg oigehoi as am# sEia§h^ gfa§ nmt^ 

3101a. 

?i3ioi. e ws^ -^^^ as- amm ^^^^f^ as^ am fe^^ sis^ ^^:?i as*- 
ami ^'^^F^ tis^2h 7!^ ms^ Ahoiofl^iEioi as am^ DiAiias^ ^§0^^. as ^ 
bH:?i2K as mhh:?I2j °«eoii as ^hhi^i^j ?;iio]uF^ as muh:?i2i- 

9aS'a^S|og ^HI*[Eh 

4^:71 ae ^^rnvx ^§21 as aiPM ^^4S§^^ sis^ Atoion. as ai^°j diaii 

asi ^§31^^ asMHH7i2j nmy^^ ^^mm as aiAi^is S3^ol 
as ame MEiS5^^ i.'-s^ 




nm^, HIE 

0I2K1-S B-^^s^ as aii ^-45 iisej as ai^i seisoi-- ^^°i ae aoiE ^zs^e 
^ His SOI tif-^^HAi as am seis^'-s* 4^ sia. 

2| ESOll EHSKS, irSVs- ^XHSM UEjyiQ. 

E 2s B ^-s^ s^AitHiQii [a€ as ail tiss uehh^ E^oia. ois sr^mSv as an 

rn^A 5lS(100)~ 71^ SlS^(nO); as ^bH:7l(120), LF^^H^ ^3g(130) l! Zir^l§^(140)# ^dl 

t^a. 

171$ sis^ciio)^ as am ^as ^^E^^l diisei s-ximi as ame 

^ui-Di as am(Vo)m ^^^ick oiEit.'- asamcvo)^ 0111 eoi/wiaEi ^ s?HAi:^iEi^ 

°^§S^Aj3?l^ aSCsubstrate bias voltage:VBB) ffljSEI ^ 3HJlHAIEiHJ 

a^ as^s A^gEl7^u wisei ^e] bUMEhei ^El:^K]^7:l as^^s a^^ei^ as(vref)^' ^ 3x 
a. ^B.^^E» ^•-a:2s, sjs^(no)fe aa as-£s^Ei ^gej as aii(Vo)oi ^^^eie^ 

£1^ .01^ sis ^711 ^OtSI i>^S7;HHI>ti^ ^XIEIS MSOia. [CfEI-AI, .g SA1IAI(HIAI= sIS^ 
(V10)2i :?x-i|SjO| ^»ami-I2A^ *ja. 

as MtiH:?i(]20)^ sis^dio) ahdiqi! ^ixishoi 7ie sis^niG)QiiAi "^my^ as aii(Vo)5j 
oiAiiasi iSEi-a. as ^HH:?i(i2ofe qix-ii^ss, >i!oison aa ascvcooi °i7i-£i^ eiis^ s?h 

AI^EIKTDi J-0-3)S ^S^»a. ^^•"EJ "^^.^i S2HXr>r £1(101,1=0-^3)- "e.-S-^l ^'"EHQII Si^Dl 
« SgHTilr^ElS §^^t^a. .OIE^t^ as gBH:?l(120)EJ Ol^Oil ^Sl ^^^(130) ^. 

(140)2h3eSK)l fiSSmW SfCh. 

^'^^(130)^ Eh4^EJ SZS»(FIJ-0-'3)S ^^£|D1. ^^^CFi J=G-3)^ aS ^UH:?I(120). ?fe 

011 ^iximoi as ^iJH:7i(ia])Ej e^^-i AnomhEK ^^^(i30) lh s^m(fij«o-3)s oi^ihi: gas ^ 

oig^(140)(H| ojsfOl as ^HH:?l(nO)EJ 2LiS::i S^Al::i:Ei(T0i>l=l-4)2^ SOiaCh. 
>i$|§^(14G)^ trS¥(110)EJ as an (Vo)M S£ia(trimming)§fe iSQEHa da: 
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• 

^ ^ai^SS, ESnaia d2:(DAk,k=0-3)°J S^S t^:z7[ 2^ 71101 E(TaiJ-0-3)S S^EIDI, 3 
i& 71101 Edei/hO-Ste =S3EHa d2:(DAk,k-0-3)2| ai-S dsDll g^'^fOI SST ^UH7| 
(110)2) etia^ii MSH;^l:i:El(TDiJ=0-3)aF S2S¥(130)2J S^(Fi,h(>3)2J:2| 31g gaiF. HSU 
eH9 t»2(DAk,k4)-3m HSUEHS i!2 ^^S aSOII Sisra «IS£I^ QL 01^ £ 3# 

E 3M &5ms, ^snEHS tis(2oo)^ :?i5 tis^cno. e 2)oiiAi ^»•4S5^^ s^*- eii 

^ (Vo)OI °IEoh^ SgramOl EIE^ EElSarlmming)! J\\m^ £11^ ^§ EE (DC level 
Measure mode: Qm DCM EE 'E^ gt^) >J2 ^' ^^^^(140, E 2) LH .S^M(F 1.1=0-^3)2) OlEfll^M 
UEH-H^ OiEEii::^^ i!2:(Ak,k=0-3)()ll eS^Kfl ?^ZS ^g3EH9 iys:(DAk.k=0-3)l ^^^tlCI-. 

^SHEHS ^2 tlS(200)^ ^iXll^jog, DCM OlEai^ >il5:(Ak,k=0-3)M 

S ^fe yiE ?llOIMg2j m^m ^SHEHS <y2:(DAk,k=0-3)M ^'^m. UBiE 

^3 ^S32HS .ds: ^^45 t|S(200)^. 'mOl^il^ '21 DCM ^2:011 °iDil0m£H2 gj^EI^ DIE 
•ai:>! >iiH(Ak,k=(>v3)0il tHSi&l-^ ^MUSHS i!2(DW<.k-0~3)M ^-^thQ. ^^HEHS 
i!2 ^^45 s|S(200)^ 'S^Eim ■2i DCM ilsCHI PAilOIMEIOi 'S^ Elll '2) ^^3EH9. ^2 

(DAk;kH)-3)g g-^tJ-Q; 

an. E 2« .gS5is siscioo)^ sis^crioM ^i^(Vo) 

M 2iEsfe :??er ais(yo)g esiascK. oieitt- ^aa ^'^^ OM2f .&or Msaa." 



y\S tlS^(llO)^ :iS2J SSI- Ell^ (Vd)g W^tHIh. 01 SS- ail (VoJOl SjEShS S!^ 

(vo)eixi ohuxie ^"-eitcK oiua. szs ^snaia iis s-s 5is(2oo)^ 's^ais'.si. dcm a^w 2) 

i&ldl 'M^ail '2) iSaEHa i!2:(DAk,k=0-3)p *M^am '21 =SI1EHS 

(DAk';k=0-3)^ AO|s^ti:40)Pj g$ >1iO|E(TaM=0r^3)S S^*^LIOi 2^ THOl^ (T6l/i=G-3)M g-^ Al 
ZIP-. 'S^'EI^ a^7||O|E(T6iJ=0-3)S SgJ- ^HH :'l(120)2| EaHX|;6E1(TDiJ=;0-3)2h Si^ 

(140)2J ^ZS(FM«0r3)M 31AiaQ. 

Oi:?|A|, SSf gHH:?l(120)2J ^E^ M2H;^I±E1§(TDIJ=0-3)S 3ia^ 2f^^2) S^(FI>i=0-3)Dll 2jef 
01 £?H;^r^Ei(TDIJ-0-3)2j. ?te01 E^^^^^Q. eilS:^ ^?HXI^E1(TDiJ=0«3)£ □ 0I&^ 

^t[^ ^'^om Sr^^Q. cc^^^A^. mhh:7I(i20)2j esH:^ M?HX!:i:Eie(TDij=o-3)oi 

s^'-s ti^(iGO)^ :7i5 tis¥(iio)(HiAi ^-^Ei^ 3eraii(yo)s sgf ai^(vo)oi i 

Dl-2f, 71^ t|g^(110)01IA| ^^^El^ am(Vo)0| 2JEol^ &Sj-ai^(Vo)S ?y-#oi2 

aii(Vo)# MEiSfefe A»aoi ssisia. 

□SILK 171^ tlS¥(110)CH|AI ^-^El^ S^*- aim(Vo)OI 2|E5f^ ai^(Vo)OI oiy eiE 

1 ^^S2i E^ u[^m nmm Sr^^ ^thoii 2j^^oi 2)Eui-^ 3^ yi^(Vo)Gi #012. 
2'^^ a^^a!i(Vo)i MEia^i-^ 2fsoi ^^^^oich. 01 .s^. ssj- yi^ tis^cioo) lh2j dcm 
^^'^ ii^s^Ei 'ei-oiai^ 's^ssa. 01 ^saEHS ti^ tis(200)fe 'smidi^'2j 

DCM a!h(H1 2]tF01 ejQilOIMEIOl S^EI^ OiEai^^^XAk.k^O-S)!)!! ^Il^^^f^ 'a^Oiam '2) ^ZE 
HeHS >Li2:(DAk.k=0-3)M %'^t!rL\. D{y\M. OlEai>i(Ak.k=0-3)^ ^?:F5jo^ E^ DIEI TtlSj^l 

RAICHS 'SlOiai^'S a-^t^aCK 3EIJI, O|Eai^(Ak.k=0-3)^ s ^AI0jl21 ^<^^ l\m 51 

s(iop)2i aar ai^(Vo)m ^Ela§^= si^baie ^g^^:^ mm\m ^e sia. 

dl ■olOiail'2j ES3EHa >y5:(DAk.k=0-3)^ Aoi§^(.14j3)g 7;-ilSEIC}l :d:^IS^( 140)2) ^ 

#71101 M(T6i.ir0-3)M '^-S.^ M^Q, 'S-:£B"E|^ 2^ 71ID|i^(TGi J=G-33^ 2! ^r^HH 71(120)2) 
?3!E>r E5HA|^E1(TDi,;i=0'^3)£h SZS^(140)2J (FiJ =0-3)2^2) 31 S SSQ- S^(Fi/N0-3)2F2) 
9101 SOI^j ^3l±: M?HXli:iE1(TDi J-0-3)^ MgHAl^EIS ^rgtlCK HEI^FCfl, 71^ tlS^ 

(110)(}H Ai ^^.45EI~ '2!4^ ai^:(V6)^ ¥^1^ MaHAI >ia(Hr 2Juf0t 32/ ^UH ^Qh Gl ^dH^i 3 

^^aim(Vb)Qi 2)Eefe aimv6)e]Xi ofeWM^^eit^Eh. meisel^ aa- ar^(Vo)oi ecw 2)e 
§i^-asr aii(Vo).0L ohy 2^011 ^^.meisei^ asram(Vo)oi 2)eui^: ssr am(vo)£s eie^ s 

5 0|Ea!>r(Ak;k=G-3)M BW0I71-SA! ^»#*^ MEia^Bg Ttl^ ^AI^CK 

01^711 Tii^te MEI9 5.^3^ SEH2I Maa sgoil disioi asr aiie MEiasfe sst .s^2),gB 
aoiE §E!2) aoi s^miiAi 33 ai^ ^Ejg 3fag->t«m^ 4: 2ia^ siag 

ae^^^. 33- ail 5rs(ioo)2) 33 aii(vo)oi 2)Et>^ 33 aiy(Vo)s s>^oia 2^, a 

3ai^(Vo)# o|-^Q| ^gE|OHg =3 OiEai:i:(Ak)^ T^S^iQ. T^ISE!^ OlEai^ 

(Ak.k=0-3)(}1l t^^m^ lesQ. 

CChEhAI, 23 ail 5jS(100)= 23 ail(Vo)S ^^m^ e^ESI Sxl LH QE 5|S5S 2|E5F^ 
23- ail(Vo)g e^SEITil XilSS 4^ SiQ. 

g ESQil EAl^j ^ ^AIDIIM iMlS ^SEI2i£U 01^ DllAl^ei 2!WI MUhtlOl, S :7ls ^Ot 

2) sAhOj xiAig x(£|.cg ois^Ei [:^at^ s astr Eh 4'AioiPh i^Fs^fq^ §# oi^is-a 

OIQ. UlEhAt, B WS2) asti- :7|g^ g?IS g^S e^§^g^|2) :7|g5j Aharon 2|t)H g$ll73 

2ioii:i-, 
^^^^ 

Aj^aj- B tfawi 2iuh9. airaii te2j 23 aiis meis^is s^s) adiE 

§92) ±2m SOI e^^^HA^ 2'3 ail MEia^^SM ^ SiCK. 
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(57) &^£l 
%^ 1 

iiwx sgf mm\^ ssr ais w^ sisosai. 

aSf aim S^gSI-^ .715 SIS!?!; 

6^71 2&gHH7|2i :se(HL ^71 Sgf MbH7l°J gsfff IflCHSfe Q^^:*?! S^M; S 

|7| g|7m iS:7l S^2j SIS >!!S?S}0£ gfe 7d|Sf^ SI ^S£S S^= 22^ 

sa-aii ir« SIS. . . . . . 

3 



4^71 715 sis^sj gtf aiig-^s§h=.B?ll; 
rW^VIsW flS\4'l*%f lis°§^»¥a/g\F^ 

^7! =SnEHS dSOII gi}«t=.fe'-7l i9|§¥OII 2JSK3) S-71 Sgf SHH7|ah 6r7| S£S2J SSI 
4^71 SCHS SiOfl 2mh01 4^71 2£f ^bH7|7^ ^ShS SfgBhOl 4^71 S2f MIS S! 

^71 gHHEis 32r aisoi 4^71 5JEs^= ssr aisieixig ^t\^. -4^71 siESh^ ssr ai^°! 2^21 

^^"^^^ ^'"^ ^aise 2i# ^g«s SIS as ai^ 
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